A modified ratio type variance estimator for estimating population variance of a study variable when the population median and coefficient of variation of an auxiliary variable are known is proposed. The bias and mean squared error of the proposed estimator are derived and conditions under which the proposed estimator performs better than the traditional ratio type variance estimators and modified ratio type variance estimators are obtained. Using a numerical study results show that the proposed estimator performs better than the traditional ratio type variance estimator and existing modified ratio type variance estimators.
basis of a random sample selected from a population, U. When no additional information is available on an auxiliary variable, the simplest estimator of population mean is a simple random sample mean without replacement. However if an auxiliary variable X is closely related to a study variable Y then ratio and regression estimators can be used to improve the performance of the estimator of the study J. Subramani is an Associate Professor and Head in the Department of Statistics in the Ramanujan School of Mathematical Sciences. Email him at: drjsubramani@yahoo.co.in. G. Kumarapandiyan is a Research Scholar in the Department of Statistics in the Ramanujan School of Mathematical Sciences. Email him at: kumarstat88@gmail.com.
variable. This article considers the problem of estimating a population variance and uses auxiliary information to improve the efficiency of the population variance estimator
Population variance estimation is considered by Isaki (1983) who proposed ratio and regression estimators. Prasad & Singh (1990) considered a ratio type estimator for estimating population variance by improving Isaki's estimator (1983) with respect to bias and precision. Arcos, et al. (2005) introduced another ratio type estimator that also improved the Isaki's estimator (1983) and is less biased and more precise than other estimators. Notations used throughout this article are: Isaki (1983) suggested a ratio type variance estimator for population variance S when the population variance S of an auxiliary variable X is known together with its bias and mean squared error as: The ratio type variance estimator in (1) is used to improve the precision of a population variance estimate compared to simple random sampling when a positive correlation exists between X and Y. Further improvements are achieved on the classical ratio type variance estimator by introducing a number of modified ratio type variance estimators using known parameters such as the coefficients of variation and kurtosis. The problem of constructing efficient estimators for a population variance has been discussed by many authors including: Agarwal & Sithapit (1995) , Ahmed, et al. (2000) , Al-Jararha & Al-Haj Ebrahem (2012), Arcos, et al.(2005) , Bhushan (2012), Das & Tripathi (1978) , Garcia &Cebrain (1997), Gupta & Shabbir (2008) , Isaki (1983) , Kadilar & Cingi (2006a , 2006b ), Prasad & Singh (1990) , Reddy (1974) , Singh & Chaudhary (1986) , Singh, et al. (1988 Singh, et al. ( , 2003 , Subramani & Kumarapandiyan (2012b , 2012c , Upadhyaya & Singh (2006) and Wolter (1985) Based on works by Sisodia & Dwivedi (1981) , Upadhyaya & Singh (1999) and Singh, et al. (2004) , Kadilar & Cingi (2006a) suggested four ratio type variance estimators using known values of coefficient of variation C and coefficient of kurtosis β ( ) of an auxiliary variable X together with their biases and mean squared errors (see Table 1 ).
The modified ratio type variance estimators discussed are biased but have minimal mean squared errors compared to traditional ratio type variance estimators. The list of estimators in Table 1 uses known values of the parameters such as x x S , C , β 2 2 and their linear combinations. Subramani & Kumarapandiyan (2012a) used the linear combination of a known value of the population median M and Coefficient of variation C of an auxiliary variable to improve the ratio estimators in estimating a population mean. Based on Subramani & Kumarapandiyan (2012a), a modified ratio type variance estimator using a linear combination of known value of a population median and coefficient of variation of an auxiliary variable is proposed. Results show that the proposed estimator performs better than the traditional ratio type and existing modified ratio type variance estimators.
Proposed Estimator
The performance of the estimator of the study variable can be improved by using known population parameters of an auxiliary variable, which are positively correlated with a study variable. A modified ratio type variance estimator using the linear combination of known value of the population median M and coefficient of variation C of an auxiliary variable is proposed; this modified ratio type variance estimator for population variance S is defined as
whereM d is the population median of the auxiliary variable X.
The bias and mean squared error of S to the first degree of approximation are: 
For convenience and for the ease of comparisons, the biases mean squared errors and constants of the modified ratio type variance estimators shown in Table 1 are represented in a single class as: The bias and mean squared error of the proposed modified ratio type variance estimator are: 
where
The condition for which the proposed estimator S is more efficient than the traditional ratio type variance estimator derived from (6) and (10) is:
The conditions for which the proposed estimator S is more efficient than the existing modified ratio type variance estimators in Table 1 , S ; i = 1, 2, 3 and 4 derived from (8) and (10) are: The performance of the proposed modified ratio type variance estimator was assessed and compared with a traditional ratio type and existing modified ratio type variance estimators (see Table 1 ) for natural populations. Murthy (1967, p. 228 ) and population 4 is from Cochran (1977, p. 152) . The population parameters and constants computed from these populations are shown in Table 2 . The biases and mean squared errors for the existing and proposed modified ratio type variance estimator for the populations are shown in Tables 3 and 4.  Table 3 shows that the proposed modified ratio type variance estimator has less bias compared to the biases of the traditional and existing modified ratio type variance estimators. It is observed that the mean squared error of the proposed modified ratio type variance estimator is lower than the mean squared errors of the traditional and existing modified ratio type variance estimators.
Conclusion
This article proposed a modified ratio type variance estimator using a known value of median of an auxiliary variable. The bias and mean squared error of the proposed estimator were obtained and compared with the traditional ratio type and existing modified ratio type variance estimators. Further the conditions for which the proposed estimator is more efficient than the traditional and existing estimators were derived. The performance of the proposed estimator was assessed using four known populations. Results show that the bias and mean squared error of the proposed estimator are less than the biases and mean squared errors of the traditional and existing estimators for the known populations considered. Based on results, the proposed modified ratio type variance estimator may be preferred over traditional ratio type and existing modified ratio type variance estimators for the use in practical applications. 
